ATTRACTIONS.                                 [ART. 297
Ex. 3. The surface density at any point of a sphere is mxyz : show that the potential at an internal point is f Tram x'y'z'.
Ex. 4. Matter of mass M is distributed on a spherical surface whose centre is at 0 and radius a, so that its density at any point is proportional to the square of its distance from a point C outside the sphere where OC = &; prove that the
potential at an external point P distant r from the centre is M\- - _f__£Ll where x=rco$POC.                                                                 [Caius Coll. 1897.]
Ex. 5. If the surface density at any point Q he an integral rational function of the Cartesian coordinates of Q of a degree not higher than the wth, prove that the potential at any internal point P is an integral rational function of the Cartesian coordinates of P also of a degree not higher than the nth.
296.    Attraction of a solid sphere.    To find the potential of a solid heterogeneous shell bounded by concentric spheres when the density p  at any point is  a homogeneous function  of the coordinates of the Jcth degree. ......... Let the density p be expanded in a series of the form
j:j.|,; j  ;                        where Tn is a Laplace's function of the angular coordinates.
;|| .i                        potentials of an elementary shell whose radii are r and r + dr at
I !                           an internal and external point respectively are
The potentials of the solid sphere are found by integrating these expansions between the limits a and &, where a, b are the internal and external radii of the given shell.
Ex. 1. The density of a shell bounded by concentric spheres of radii a and b is given by p = mxy. Show that the potential at an internal point is ! mir (6s - aa) a?y.
Ex. 2. The density of a solid sphere of radius a is given by p=inxyz. Show that its potential at an external point is v*ff irmuPx'y'z'lr17.                                     /
297. Nearly spherical bodies. The strata of equal density of a solid are nearly spherical and both its internal and external boundaries are surfaces of equal density. Find to a first approximation its potential at an internal and an external point*.
Let any surface of equal density be r = a 4- af(09 <p, a), where a is a constant and f a function whose square can be neglected.
* The formulae here given are those used by Laplace to find the potential of the earth regarded as a stratified heterogeneous body, Mec. Celeste, vol. n. p. 44. When the strata are not so nearly spherical that the square of /(0, 0) can be neglected the algebraical processes become very complicated. For these the reader is referred to memoirs by Poisson in the Cotinai^ance des Temps for 1829 and 1831.

